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After a long and contentious Congressional
debate, President Bush signed the new 2002
Farm Bill into law on May 13, 2002. The
new farm legislation calls for increases in
support exceeding $67 billion over the 1996
Federal Agricultural Improvement and Re-
form (FAIR) Act baseline. Although the leg-
islative debate that preceded the 2002 Farm
Bill involved many different points of con-
tention, a few issues were particularly impor-
tant for the consideration of future directions
of farm policy. In particular, the allocation of
farm program benefits among different farm-
ers (especially the distinction between large
versus small and full-time producers versus
“absentee” owners) became a topic of consid-
erable debate. The debate was unprecedented
in that it spilled over into the popular press, in-
cluding a large number of editorials and news
programs critical of the large level of support
being directed toward the farm sector. On the
surface, many observers seemed surprised by
the substantial support directed toward agri-
culture in general and non-farmer land owners
in particular.

The question of how policy has affected agri-
cultural land values and the concomitant issue
of the distribution of the benefits of farm pro-
gram support is a critical issue in any farm pol-
icy debate. When farm policy drives up land
values, it raises production costs, hence trans-
ferring benefits toward landowners rather than
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producers.1 An extensive empirical literature
often called upon in the political arena has at-
tempted to measure the extent to which farm
program benefits are capitalized into land val-
ues.2 As we discuss in detail below, most exist-
ing models of agricultural asset values adopt an
income approach whereby the value of an asset
is modeled as the present value of expected fu-
ture cash flows, discounted appropriately to re-
flect the risk of each source of earnings. We will
argue that problems occur when this model is
used in empirical applications aimed at inves-
tigating the factors that determine the value
of farmland. In particular, we use a large U.S.
farm-level data set to demonstrate that con-
temporaneous farm receipts may not be appro-
priate indicators of the expected future cash
flows that underlie farmland values. We also
point out the significant contribution of urban
factors to farmland value.

The next section discusses the standard
model that drives empirical work on farmland
values. In the third section, we highlight the
problems associated with the empirical imple-
mentation of this model. We then present em-
pirical findings that demonstrate the empirical
implementation issues. The final section offers
concluding remarks.

1 This is particularly problematic in a country like the United
States where roughly 45–50% of U.S. agricultural land in produc-
tion is operated by someone other than the owner (Ryan et al.).
Further, about 18% of farm operators rent more than 75% of their
total land and 7% rent their entire farm.

2 For example, a study by Shoemaker, Anderson, and Hrubovcak
suggested that U.S. farmland values would be 15–20% lower in the
absence of farm program benefits. A more recent study by Shertz
and Johnston, undertaken at the time of the implementation of
the 1996 Food and Agriculture Improvement and Reform (FAIR)
Act, suggested that the elimination of government farm programs
would decrease land values from about 30% in the Corn Belt to
69% in the Northern Great Plains. Barnard et al. bracketed the
effects of government programs on land values to increases ranging
between 7% and 38%.
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Conceptual Issues and the
Existing Literature

The typical approach to valuing farmland is
based on a net-present value type of model; the
current value of a parcel of land is the sum of
expected future cash flows discounted accord-
ing to the risk of these cash flows. Farmland in
the United States gives rights not only to cash
flows from the market (sale of the crop), but
also to payments from the government. Each
cash flow source has a different risk attached
to it. This has led authors like Weersink et al.,
for example, to break net returns into the in-
dividual components that result from market
returns (P) and from the government (G) as
follows:

Lt =
∞∑

i=1

(
bi

1 Et Pt+i + bi
2 Et Gt+i

)
(1)

where bj represents the discount rate for the jth
source of income. The discount rates attached
to each source of returns are allowed to differ
in order to reflect differences in the uncertainty
associated with different sources of future net
returns. If the same discount rate is applied
to all cash flows from the same source (i.e.,
b j

i = b j for all i) and if each cash flow stream
is expected to grow at a constant rate, then the
above formulation simplifies to

Lt = �1 Et Pt+1 + �2 Et Gt+1.(2)

This equation forms the basis for the mod-
els typically estimated in the literature, where
all farm payments are lumped into one aggre-
gate sum or are proxied by a single indicator
variable.

This general approach is applied throughout
the empirical literature on agricultural asset
value determination. Contributions to this lit-
erature have included papers by Tweeten and
Martin; Melichar; Castle and Hoch; Alston,
Burt, Featherstone and Baker; and Clark,
Klein, and Thompson. Goodwin and Ortalo-
Magné proxy farm support by using an aggre-
gate measure of support (the producer subsidy
equivalent or PSE). Weersink et al. pursue a
similar approach in evaluating the effects of
government transfers on Canadian farmland
values.

In Goodwin, Mishra, and Ortalo-Magné
(forthcoming 2003), we take the standard ap-
proach further along two dimensions. First, our
farm level data set is sufficiently detailed to al-
low us to differentiate four main types of farm
programs: loan deficiency payments, disaster

payments (including market loss assistance),
Agricultural Market Transition Act (AMTA)
payments, and other payments (e.g., Conser-
vation Reserve Program (CRP) payments).3
Uncertainty about the future of each program
and the expected growth rate of support varies
across programs. Differentiating each source
of payments allows us to account for this fact.
For example, AMTA payments were set to ex-
pire with the 2002 crop, although recent legisla-
tive actions may certainly give farmers reason
to suspect whether such benefits might persist
into the future.

Second, we take advantage of knowledge of
the location of each farm to explicitly account
for the value that farm land derives from the
option of being converted to alternative uses,
such as commercial or residential real estate
in the future. This leads us to estimate a land
value equation of the type

Lt = �1 Et Pt+1 +
nG∑

j=1

�2 j Et G j,t+1

+
nH∑

j=1

�3 j Hj,t

(3)

where we account for nG types of government
payments (G j ) and nH indicators of urban
pressure on agricultural land (H j ).

The Problematic Link With
an Empirical Model

In spite of the progression of this empirical lit-
erature, a fundamental shortcoming remains
for models that attempt to quantify the de-
terminants of farm land values. Land values
are based upon expectations about the long-run
stream of net returns to production and gov-
ernment transfers tied to the land. Expected
future cash flows are unobservable (latent).
What one does observe are the market and
government payment realizations for a sam-
ple of farms under a fixed set of policy instru-
ments and market conditions. Both market and
government payments in any given year repre-
sent realizations drawn from distributions that

3 Loan deficiency payments are basic price supports, paying on
the basis of the difference of price from loan rates. Disaster pay-
ments, which include market loss assistance, are ad hoc payments
made on the basis of poor production or market conditions. AMTA
payments are fixed income transfers that were guaranteed under
terms of the FAIR Act. CRP payments were made to producers
who contracted to place fragile land in conservation.
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are determined by random prices, yields, and
policy shocks. This raises a critical issue: to
what extent do observations about payments in
any given year reflect the long-term expected
stream of cash flows—the real factor relevant
to land values? This suggests that a fundamen-
tal issue associated with the empirical models
that have been used to evaluate policy impacts
on land values is a standard errors-in-variables
problem. What one observes in any given year
for a farm may not be a valid indicator of what
is expected in the long run and thus what is
actually driving land values.

There are several possibilities regarding the
link between observed policy and market out-
comes in any given year and the determination
of land prices. It is likely that agents correctly
assess the true determinants of land values, but
the econometrician, working with actual real-
izations of policy outcomes from year to year,
is unable to observe these determinants. In-
stead, the econometrician relates the observ-
able annual realizations of market and policy
outcomes to land prices. In this case, the econo-
metrician is confronted with the classical errors
in the explanatory variables problem. Errors-
in-variables result in an attenuation bias that
forces coefficients toward zero and thus yields
inconsistent estimates.4 If one truly believes
that different government programs should be
considered independently, one is faced with
the problem of multiple explanatory variables
observed with error.

A complicating factor arises in that the er-
rors applying to observed policy benefits may
be correlated in a typical sample. This cor-
relation may assume two different forms—
correlation of the errors across different pro-
grams (for a given farm) and correlation of er-
rors across different farms in a sample. Both
circumstances are likely to coexist when one
considers a pooled cross section of farms (as
is the case in our empirical analysis). Consider
a case of two programs—price supports and
market loss assistance payments. The extent of
support provided by the government is likely
to vary considerably from year to year accord-
ing to market conditions. Low-price years re-
alize larger payments for both programs. Thus,
the errors associated with using realized ben-
efits are likely to be highly correlated across
the programs. The correlation could also be
negative. Consider the case of yield disaster

4 This problem is analogous to the standard omitted variable
problem, where the omitted factor is the difference between what
is observed and the true, latent value.

relief and price supports. In low-yield years,
market prices are high and thus price support
payments will be low, though disaster benefits
will be higher to compensate for the produc-
tion shortfalls.

Another form of correlation is likely to be
relevant when a pooled sample of individual
farms is considered. Since realized program
benefits are dependent upon aggregate market
conditions, the errors are likely to be highly
correlated across observational units (farms)
in a given year. In a sample consisting of only a
few years of data, the correlation across farms
increases the estimation error and may further
exaggerate the bias; year-to-year shocks may
not average out when only a few years are ob-
served. Furthermore, if realizations are highly
correlated across units within a year, parame-
ter estimates may shift considerably from year
to year. If only a few years are observed, the es-
timates from a pooled sample may be sensitive
to events in the years observed and thus may
vary substantially across years and be more
variable in a pooled analysis.

In our application, where we consider a
range of policies that are likely to be both posi-
tively and negatively correlated as well as sub-
ject to considerable year-to-year shocks affect-
ing all units in the cross section, it is impossible
to adequately gauge the effects of the errors in
variables problem.

These problems complicate empirical anal-
ysis, though a few predictions are apparent.
First, the effects of individual policy benefits
on land values will be biased toward zero. Sec-
ond, the omission of other factors relevant
to land values (i.e., nonagricultural demands)
may bias estimates. Third, the effect of sub-
stantial correlation in policy realizations within
a year suggests that one might observe sub-
stantial differences in the effects of policies
across years—differences that do not reflect
changes in agents’ expectations but rather only
the nature of the benefit realizations in the
short sample. With government payments de-
pendent upon the market earnings of the rel-
evant crops for each farm, we should also find
substantial differences in the effects of policies
across regions. The objective of the next sec-
tion is to demonstrate these symptoms.

Empirical Analysis

Our empirical analysis utilizes farmland values
collected from a large sample of farms through
the USDA-National Agricultural Statistics
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Service (NASS) Agricultural Resource Man-
agement Survey (ARMS) project. The ARMS
survey is a large probability-weighted, strati-
fied sample of about 8,000–10,000 U.S. farms
each year. The survey asks farmers to estimate
the market value on December 31 of each year
of their land, dwellings, and other farm build-
ings and structures. Our analysis considers
only the value of land (excluding trees and
orchards).5 The ARMS survey collected de-
tailed payment information for individual farm
program benefits for the years 1998–2001.
Thus, our empirical analysis focuses on these
years.

An important characteristic of the ARMS
data relates to the stratified nature of the sam-
pling used to collect the data. Two estimation
approaches have been suggested for problems
such as this involving stratification. The sim-
plest involves a jacknife procedure, whereby
alternative subsamples are dropped from the
analysis. The ARMS survey includes prede-
termined subsample indicators for this pur-
pose. However, these procedures may not be
valid when one is working with a subset of the
data, as is the case in our analysis. An alter-
native approach, adopted here, is to consider a
probability-weighted bootstrapping approach,
where the probability of being sampled for
each observation reflects its weight in the pop-
ulation. Our estimates are calculated from
1,500 bootstrap replications.

To focus on policies directed at crop farms,
we excluded any farms from our analysis for
which livestock product sales accounted for
over 50% of overall farm sales. We also ex-
cluded farms for which incomplete data were
available and any parcels with reported values
exceeding $10,000 per acre on the basis that
such extreme values represented unobserv-
able site characteristics.6 In the end, we were
left with 13,606 individual farm-level observa-
tions. A variety of sources were used to col-
lect county-level observations on crop acreage
(NASS statistics) and data relevant to county
population and housing value trends (Census
data). Summary statistics and definitions for
the key variables of our analysis are presented
in Table 1. Population weights were used in
deriving summary statistics to account for the
stratified nature of the ARMS survey.

5 The land values are self-reported. Farmers have no incen-
tive to misrepresent the value of their land. Further, the surveys
are administered by trained personnel of the National Agricul-
tural Statistics Service (NASS) and are subject to checks for their
validity.

6 The excluded farms amount to 0.8% of the overall sample.

We consider three variables that represent
agricultural returns from the market. The first
is a market price index that is constructed us-
ing state-level prices and county acreage share
weights. Each component of the index is the
normalized price of those crops grown in each
county. One would expect this variable to exert
greater effects on profits (and thus land values)
in areas with more valuable (on a per-acre ba-
sis) crop production. The second variable mea-
sures the returns excluding government pay-
ments to the typical acre of farmland in the
county in which the land is located. This vari-
able is given by per acre net farm earnings, less
government payments, as reported in the 1997
Agricultural Census. This variable reflects dif-
ferences in earnings that may represent the
variation in crops and land types in different
counties.

We also need to represent those land charac-
teristics specific to an individual farm that may
influence its profitability in agricultural pro-
duction. Of course, it is impossible to separate
farm characteristics from operator character-
istics. With such a limitation in mind, we con-
sider normalized crop yields, given by the ratio
of the yield for a given crop on a given farm to
the county average yield for the same crop in
that year. We then consider the average of this
normalized yield over all crops produced on
the farm. Note that the variables representing
county-average earnings per acre and the aver-
age market price both represent the profitabil-
ity of land in one county relative to all others
whereas the normalized yield indicator repre-
sents the inherent profitability of one farm, rel-
ative to all others in the county.

Nonagricultural demands for agricultural
land at the rural-urban interface have become
increasingly important in many areas. We in-
clude three factors intended to represent the
capital gains inherent in farmland in areas fac-
ing nonagricultural pressures. First, we include
the total value of housing permits (collected
from the U.S. Census Bureau) issued in the
county in which the farm is located. Second,
population density is represented using the
Census Bureau’s measure of population per
square mile. Third, we consider population
growth rates in each county in the preceding
year, also obtained from the Census Bureau.

Finally, as we have noted above, different
programs may be expected to exert differen-
tial impacts on land values. The ARMS surveys
over our period of study included a detailed
reporting of program payments in several cat-
egories. In particular, we consider payments
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Table 1. Variable Definitions and Summary Statistics

Variables Definition Mean Std. Dev.

Value $/acre reported value 1435.5900 11661.3400
LDP loan deficiency payment receipts ($/acre) 13.4264 168.9829
Disaster disaster payment receipts ($/acre) 6.1006 102.6937
AMTA AMTA payment receipts ($/acre) 12.5294 133.1022
CRP CRP payment receipts ($/acre) 3.5135 190.2115
Other GP Other government payment receipts ($/acre) 2.2557 80.6977
Population County average persons per square mile 80.5052 1429.1000
Population growth rate Population growth rate (proportion) 0.3457 21.7065
Mean yield Average relative yield 0.9708 2.4314
Net returns Net returns exclusive of government payments 62.6123 539.3709
Housing value Total value of housing permits ($ten-million) 3.3071 106.0016
Average price Weighted average normalized commodity price 0.7534 0.6137

U.S. Average, 1998
AMTA $/farm for farms receiving 3626.09 5580.36
Disaster $/farm for farms receiving 1596.03 5409.57
Market loss assistance $/farm for farms receiving 1765.33 3072.35
LDP $/farm for farms receiving 3065.49 6076.42

U.S. Average, 1999
AMTA $/farm for farms receiving 3373.57 5941.03
Disaster $/farm for farms receiving 6631.56 6083.59
Market loss assistance $/farm for farms receiving 3478.80 5773.27
LDP $/farm for farms receiving 5805.11 9687.33

U.S. Average, 2000
AMTA $/farm for farms receiving 3259.65 5589.97
Disaster $/farm for farms receiving 4453.46 4783.49
Market loss assistance $/farm for farms receiving 4028.95 5965.30
LDP $/farm for farms receiving 6109.53 9559.20

U.S. Average, 2001
AMTA $/farm for farms receiving 2690.20 4733.47
Disaster $/farm for farms receiving 6505.10 7604.74
Market loss assistance $/farm for farms receiving 3255.48 5299.70
LDP $/farm for farms receiving 6170.27 6939.24

received by each farm under the production
flexibility provisions of the 1996 FAIR Act
(i.e., AMTA program payments), loan defi-
ciency payments received, disaster payment
receipts (which include both market loss as-
sistance payments and other ad hoc disaster
relief payments), CRP payments, and an ag-
gregate of all other farm program payment
receipts. It should be noted that disaster pay-
ments may represent different aspects of gov-
ernment support. Market loss assistance pay-
ments have been particularly contentious in
policy debates, since, although they are not tied
to any particular commodity, they have been
driven by legislative concerns over market con-
ditions for specific crops (especially wheat and
corn).

We consider a progression in our modeling
of agricultural land values, beginning with the
standard analysis that has been so common
in the empirical literature. Table 2 presents

three alternative empirical models of agricul-
tural land values. The first (Model I) includes
an aggregate measure of total policy benefits
(i.e., payment receipts) and omits any nona-
gricultural determinants of land values. The
results suggest that an additional dollar per
acre of payment receipts implies an increase
in land values of $4.69. Higher relative means
and higher net returns to agriculture are also
highly correlated with higher land values, al-
though the average market price effect is sig-
nificantly negative, which is counter to expec-
tations that higher annual returns should be
correlated with higher land values. This may re-
flect correlation with other variables or, more
likely, the effects of model misspecification.

Model II adds the variables that capture
nonagricultural pressures on agricultural land
values. These variables are highly significant.
Housing pressures and urban growth pressures
significantly increase agricultural land values.



Goodwin, Mishra, and Ortalo-Magné Land Value Models 749

Table 2. Aggregate Models of Land Value Determinants: Parameter
Estimates and Summary Statistics

Variables Model I Model II Model III

Intercept 1414.9400 1099.5000 1050.4400
(151.0907)∗ (145.8352)∗ (146.1666)∗

Payments 4.6866 4.9315
(0.5045)∗ (0.5092)∗

LDP 6.5535
(0.7614)∗

Disaster 4.6946
(1.1726)∗

AMTA 4.9399
(0.7298)∗

CRP −15.1524
(1.8867)∗

Other payments 2.7218
(1.2382)∗

Population 2.0731 2.0532
(0.2202)∗ (0.2189)∗

Population growth 59.5860 59.6058
(5.5875)∗ (5.5712)∗

Relative mean yield 485.6957 462.6002 431.3302
(68.0231)∗ (66.3233)∗ (66.3880)∗

Relative return 6.0212 4.3764 4.2701
(0.3047)∗ (0.2775)∗ (0.2755)∗

Housing value 5.8235 5.7825
(2.7283)∗ (161.2442)

Average price −1320.4200 −1020.9800 −895.6405
(165.2312)∗ (159.2111)∗ (161.2442)∗

Number of observations 13,606 13,606 13,606
R2 0.1523 0.2318 0.2391

∗Numbers in parentheses indicate statistical significance at the � = 0.10 or smaller level.

Interestingly, including the nonagricultural de-
mand variables does not appear to substan-
tially affect the estimates related to the other
determinants of land values.

We have argued that different farm pro-
grams provide very different benefits that
likely differ in their year-to-year effects, the
degree of uncertainty of the future benefits to
be provided, and the effects on different crops
and different farm types. Model III breaks the
aggregate farm program benefits down by the
type of program that provided the benefits.
The results confirm the significance of differ-
ences in the sources of benefits on land val-
ues. Price supports (loan deficiency payments
(LDP) payments) appear to have the largest
effect on land values, with an additional dollar
of payments raising land values by $6.55 per
acre. An additional dollar of disaster payments
appears to raise land values by $4.69 per acre.
A dollar of AMTA payments, which many be-
lieved were set to expire in 2002 with the end
of the FAIR Act, appear to raise land val-

ues by $4.94 per acre. It is interesting to point
out that this is larger than expected if agents
truly believed fixed payments would end with
the FAIR Act. The 2002 Farm Bill continued
these payments, with even a modest increase
in their levels. Thus, farmers appear to have
been correct in their assessment of future farm
policy. The results also suggest that CRP ben-
efits, which involve the removal of land from
production, were correlated with considerably
lower land values. This is certainly no surprise
since such lands are typically less productive,
and putting land into reserve for an extended
period of time (as is required under the CRP
program) would certainly be expected to re-
duce its productive potential.

We have argued that these results should be
taken with caution because realized cash flows
vary substantially from year to year. More im-
portant, because of the design of some of the
agricultural policy programs, we do not expect
year-to-year fluctuations to capture changes in
long-run cash flow expectations. To evaluate
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the extent to which the implications regard-
ing the effects of realized benefits on land
values might differ from year to year, we al-
low the effects of each program to differ by
year. The resulting model (Model IV) is pre-
sented in Table 3. The results confirm that the
implied effects of each program differ sub-
stantially across years—making any inferences
drawn from aggregated models (Table 2) ques-
tionable. For example, the effects of LDP
payments on land values range from a high
of $8.98 in 2000 to a low of $4.39 in 2001.
Disaster payments, which include the market
loss assistance payments, had no effect on land
values in 1998 but appear to have been corre-
lated with substantial effects on land values in
1999 (an increase of $6.50 for each dollar of
payments). Market loss assistance payments
began in 1998 and may have surprised land
market agents at first. However, when such
payments were continued in 1999, agents’ may
have adjusted their expectations regarding the
future of such payments and thus land prices
responded accordingly.7

Finally, we have maintained that there is
considerable variation in the extent to which
benefits provided to agriculture across differ-
ent regions of the country affect land values.
This variation results because of differences
in agriculture across regions, including differ-
ences in crops grown, productivity, and the
profitability of production. To examine the ex-
tent to which inferences may differ across re-
gions, we considered models applied to two
subsets of data—the Heartland (Model V) and
the Northern Great Plains (Model VI) re-
gions of the United States.8 Several interest-
ing points are reflected in the results. First,
the results again demonstrate the fact that the
implied effects of policies differ substantially
across years. In addition, the effects of dif-
ferent policies appear to differ substantially
across regions. For example, AMTA payments
appear to have a much greater effect on land
values in the Northern Great Plains than on
those in the Corn Belt. This may reflect the
prevalence of program crops with a historical
base, as compared with the extensive produc-
tion of soybeans in the Corn Belt, for which no
historical base applied (and hence no AMTA
payments).

7 It is interesting to note that such market loss assistance pay-
ments were formally brought into the farm legislation with the 2002
Farm Bill in the form of counter-cyclical payments.

8 These designations are based upon the USDA-ERS definitions
of farm resource regions—a grouping intended to define relatively
homogeneous agricultural areas.

The results also reflect the expected effect
of higher market prices on land values. In each
model, the effect is significantly positive with
the Heartland (Corn Belt) model, whereas this
effect is not significant for the Northern Great
Plains. This may reflect the fact that the pro-
ductive potential of an acre of corn belt land
(corn and soybeans) is much higher than that
of an acre of land in the Northern Great Plains
(wheat and barley). In addition, this may be
an imperfect representation of market returns,
which are also likely to be captured by the
mean yield variable. As expected, higher yields
appear to be worth much more in the Corn Belt
than they are in the Northern Great Plains, an
area with lower values of production on a given
acre of land.

The results also demonstrate the large dif-
ferences that nonagricultural demands for land
may exhibit across regions. As one would ex-
pect, the effect is much larger in the Northern
Great Plains, a region with sparse development
and relatively low land values. Finally, the re-
sults confirm suspicions that an analysis of the
effects of policy benefits on land values must
recognize that such effects are likely to differ
substantially across different regions.

Concluding Remarks

Our analysis was focused on obtaining a bet-
ter understanding of the effects of government
programs on agricultural land values. A large
literature has attempted to ascertain and quan-
tify the extent to which farm programs are bid
into agricultural land values. We considered an
empirical analysis using a very large sample of
farms collected across the United States over
the 1998–2001 period, and we confirmed that
policy does indeed affect land values and that
different policies have very different effects on
land values.

Unfortunately, we have many reasons to
question not only our results but also the re-
sults and implications provided by the very
large literature that has addressed this ques-
tion. We identify a number of problems that
arise when one attempts to implement the
standard present value model in an empiri-
cal evaluation of the capitalization of bene-
fits. The standard model assumes that land
values are determined by long-run expected re-
turns (market- and policy-generated) to land.
Expected returns are, however, inherently un-
observable and thus we often attempt to re-
late the realizations of such policy benefits to
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Table 3. Disaggregate Models of Land Value Determinants: Param-
eter Estimates and Summary Statistics

Variables Model IV Model V Model VI

Intercept 1358.3700 −1519.8400 221.8863
(167.0667)∗ (452.6084)∗ (247.8479)

AMTA1998 8.2412 0.7182 11.3703
(1.2220)∗ (1.8328) (3.6322)∗

AMTA1999 1.6697 4.9232 10.2235
(1.0552) (1.5163)∗ (2.7616)∗

AMTA2000 7.2615 6.6639 0.9854
(1.3666)∗ (1.5986)∗ (4.4687)

AMTA2001 3.3546 7.8757 15.1129
(1.6783)∗ (2.7156)∗ (5.5602)∗

LDP1998 4.4411 −0.8335 3.5001
(1.6736)∗ (2.2140) (7.5156)

LDP1999 6.2770 9.8969 0.7705
(1.0266)∗ (1.5328)∗ (1.5524)

LDP2000 8.9767 5.2213 8.3127
(1.1476)∗ (1.4133)∗ (2.7158)∗

LDP2001 4.3883 6.6288 2.8641
(1.3695)∗ (2.7373)∗ (2.0921)

Disaster1998 −0.1287 −4.7854 15.3329
(3.4144) (5.7264) (11.5097)

Disaster1999 6.5013 9.9514 1.3743
(2.0139)∗ (2.3865)∗ (2.8034)

Disaster2000 3.0975 −2.4860 −0.7961
(1.5380)∗ (1.8809) (4.9372)

Disaster2001 4.0071 2.9751 −1.3041
(1.9803)∗ (3.2239) (3.0025)

Other payments1998 2.8117 −1.2211 −2.8665
(2.3447) (4.6211) (11.5080)

Other payments1999 4.8741 −1.6487 0.5881
(1.6523)∗ (1.7074) (3.9353)

Other payments2000 1.2771 −2.4221 8.5013
(2.4903) (3.3366) (2.9174)∗

Other payments2001 2.4752 11.9663 21.4211
(2.8780) (4.6136)∗ (16.4893)

CRP1998 −15.8206 −25.3206 3.5747
(2.8264)∗ (5.3188)∗ (12.4323)

CRP1999 −21.2815 −13.9706 −8.1926
(3.5182)∗ (4.4127)∗ (5.8974)

CRP2000 −5.7781 1.6554 −9.4237
(4.3134) (5.9976) (7.1273)

CRP2001 −12.7239 −31.9727 −18.4214
(4.3636)∗ (6.1414)∗ (17.6646)

Population 2.0323 1.5506 5.0138
(0.2186)∗ (0.4120)∗ (2.1326)∗

Population growth 61.5197 40.9126 8.0892
(5.5726)∗ (10.0302)∗ (5.1359)

Relative mean yield 439.9138 465.2039 175.2957
(67.1301)∗ (90.0577)∗ (40.7951)∗

Relative return 4.2333 4.7525 1.8362
(0.2762)∗ (0.4042)∗ (1.0136)∗

Housing value 5.7356 1.0604 25.7445
(2.7305)∗ (5.8754) (9.9276)∗

Average price −1311.3400 2881.3500 −182.0226
(189.1020)∗ (569.3329)∗ (316.3831)

Number of observations 13,606 4,599 1,623
R2 0.2429 0.1594 0.3649

∗Numbers in parentheses indicate statistical significance at the � = 0.10 or smaller level. Model IV corresponds to
entire United States, Model V corresponds to the Heartland region, and Model VI corresponds to the Northern Great
Plains.
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observed land values. As we note, however,
even if expectations are stationary, benefits
vary considerably from year to year, depend-
ing not only upon changes in the provision of
benefits, but also on changes in the market,
since most benefits are tied to production
and/or market conditions. Unless agents’ ex-
pectations are perfectly represented by real-
ized policy benefits each year, this implies an
errors-in-variables problem that may be quite
damaging to any empirical analysis relating
policy benefits to land values. This problem
may be compounded when the errors are cor-
related across programs and farms in the sam-
ple. The attenuation bias that results is likely to
push the implied effects of policy on land val-
ues toward zero. One implication may be that
our estimates provide a lower bound on the
effect of policy on land values, which would
hold if agents only considered realized bene-
fits. In such a case, as we show, the effects of
policies on land values will vary substantially
across year, crop, and region. Greater atten-
tion to the link between policy realizations and
expected policy benefits must be the focus of
future research.
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